Audi 



Emhait Tucker 
Herrn Guadatiello/H. Krengel 
"Max-Eyth-Str. 1 

35394 Giessen 



I/PG-22/K6 
33030 
31089 

helmut.koenig@audi.de 
3. April 2002 



lh« e Zeichen 
Ihm Nachricht 

Ucscre Org.-Einheit/Zeichen 
Hausruf « 49101841 89- 
7<1«fax *J9 (01841 89- 
E Mail 

Datum 



AUDI-Erkl arunq zur Patentanmeldunq Stanznietsystem Fa. Emhart Tucker 



Hiermit erklare ich wie folgt: 



1. 
2. 



Ich bin zur Zeit und seit vielen Jahren im Management der AUDI AG tatig. 

Die Fa. Emhart Tucker hat nach meiner Kenntnis 105 Stanzniet-Systeme im 

Fahrzeug-Projekt A2 im Werk AUDI- Neckarsulm zum Einsatz gebracht. 

Die Tucker-Stanznietsysteme basieren auf einem elektromotorischen Antrieb, der 

uber eine Drehbewegung eine lineare Stempelbewegung auslost, bei der ein 

Stanzniet in Richtung der zu verbindenden Bleche gefiihrt wird. 

Basierend auf der Entscheidung, diese Technik einzusetzen, war ich an der Be- 

schaffung dieser Stanznietsysteme beteiligt (personlich beteiligt in Form der 

Unterschriftsleistung fur die jeweiligen Auftrage/Bestellungen). 

AUDI beschaffte diese elektromotorischen Systeme auf der Basis eines System- 

vergleichs mit einem Anbieter fur hydraulische Stanznietsysteme, wobei die 

Festlegung, welche Systeme zu beschaffen sind, vom jeweiligen Einsatzfall 

abhangigwar. 

Die Entscheidung, elektromotorische Tuckerstanznietsysteme zu beschaffen, 
wurde rein technisch belegt/gestutzt und nicht durch Werbung, besonderes 
Marketing oder preisliche Vorteile beeinflusst (Preisgleichheit der Ausfuhrungen). 
(Siehe hierzu auch die Anlage .Systemvergleich elektromotorisches / hydraulisches 
System*) 

Im Bereich der elektromotorischen Stanznietsysteme war kein weiterer Anbieter 
tatig bzw. gab und gibt es auch nach Kenntnisstand AUDI keinen weiteren mit 
dieser Technik. Dennoch hat Fa. Emhart Tucker die Abbildung der Prozess-Daten, 
die erforderliche Sensorik und die Steuerungstechnik auf ein hohes Niveau 
gebracht, bezogen auf die Einsatzfalle. Die hier eingesetzte Technik lasst sich 
nach unserem Kenntnisstand nicht fur anderc, z. B. hydraulische Systeme 
einsetzen. 
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8. Clinchen und Stanznieten sind unterschiedliche Techniken/Prozesse und in ihrem 
Eigebnis bei der Verbindung von Blechen nicht ohne Anderung der erforderlichen 
Randbedingungen austauschbar. Ein wahlweiser Einsatz ist nicht moglich 
(Parameter Festigkeit). 
. 9. Ich bin der Ansicht, class die von Emhart Tucker nach den Anforderungen von 
AUDI getriebene Entwicklung der elektromotorischen Stanznietsystemtechnik 
auch in der weiteren Sicht zu einem guten wirtschaftlichen Erfolg fiihren wird, 
wotfei dfe Zusammenarbeit der beiden Firmen die Entwicklung zur Serienreife 
gefuhrt hat. 

10. Ich erlaube der Firma Emhart Tucker, diesen Text zum Zwecke der Bearbeitung in 
den USA zu ubersetzen. Diese Ubersetzung ist uns vorzulegen. 
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Anlagen: 1. Vergleichsmatrix elektromotorische / hydraulische Stanznietsysteme 
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2. projektspezifische Vorgaben 
2.1 projektspezifischer Planungsteil 


Abt.: l/PG-22 


Projekt: 


Stanznietanlagen fur Audi W10 





.v. 



VcniUblock 

MeBanscWOssc 

Zylinder 

EirwaaflcjdbiHtSi 



•1 



I AusrOsoine mlc Abspcrrhahn u. RucfacWagvcndl 

[ MinuncfianscWQsse am VentflbJoct gdcr an dem Zylinder vondten 

luir geschmuhte ApschluOafHttt zuiasrig 

Durchmciser am MuodsTOck S 16 mm nuf dne ptuftc Lto-e bb 
max. 125 mm. Die Ahstutungcfl sind Im Zan^cnpnjjramm 
canusteflcn. 

Modular honcovariablcr Embau des ZyUndm im C-Maul (durch 
Lochbild end Qoenrateivbd Schwab Schraub- Verbindun= oder 
durch Disiarastficfce (in 10 mm - Abstufonsca von 5 bis 150 mm) 
bd Dirckxaufnahme Acs Zylinders im C-MtoJ) mfdner Hone van 
ca. 80 mm (ache Anla*c I. Pos. J), 

AneepaBte Zar^enform fur die Matntenauffiahme mit variabd 
ebfrSsbarer Hohc ydo ca_ 70 mm (siehe Aata£e I. Pos. 4). 

Allc Amchliiflverschfaubangen (5r die Enerpevenorgung des 
Secrpaitef (*3. HydraaltlttchUiuche) sojlrcn eberhalb des C-Mauts 
im hmiercn TcU das Cylinders lie*en (ache Zdchnung-..). 

StcrfcRDtcn im Zuruhrprofil des Nietegerates sind nicht zut&stir 
(vergU^I). 

Zuschiefifcootur mil MundstUck muB tm NuJcrhdter dmhbar und 
rurierbarseio. 

Verdrehsicftervng des Nrcdcrtultcrc jrgen den Zylifldennanid 1st to 
fewahridsten. 

Das Limit im Htnhlick auf die Hydraulilc darf den MajdmaJdruek 
von ZSQ bar (Bauabmcssuncca. SichcrhdO niche Gbcrachrdten. 



fcozeasichcrhdt 




I^^^^'i^^ic7^c)^r^' 
is* nicht znlaxri^. 

I Es mufl sicijcrgcmlU sein. dafi da Nki bciro WdtcrtranspoiT durch 
den Nietstempd nlcfarklppL 

Der Niet mtrfi &cfts2entrterc vediemcfaer und hgeriehtig enter dem 
Nictttempd gehaltcn wcrden. Der NiecnrozeQ darf bd Wscher 
Kkdase nlcar set BfiftdefL 

OcrSxcwErfasiw^ von Daxen und MeflgrWJen tz&. 
WegmeBfynem) mtoen cine wanun^sftde und licherc Tcchnik 
dacsteileo, die den Nietprozefi deht behinden. Die Zu£m£f tchkek 
1 darf dnrch solche gametic nleht bchlndcft werden. 



5.2 QaalitaCsplanungskofizepC 



MtrUmeOrdhc 1620 



uchc Aftlagc 2 



siche Anla*e2 



ZuiL 



Bcfncrkunccn 



QinJitatsstratepe der 
Produktionunbpm: 



PrufmcthodeV Prtifmind: 



Fthlcr werden nor bis tut oSchsten EnitoppelungsVAusscUeiisstttioQ 
mitgetchJeppt: don cribl^r autom. Ausscbleasen: Aufeinaftdcrtblgc tficser 
Scanonen so. dafi Originircrbindungstechnflt nocft rnfi£licb! Bet direktem 
WriederhcJiem Auftreten des fleJehcn Fehlen erfolst Anla-emtilJ stand. 
DoktfiDcncacipn/Abapeicherunfi des Fbhlers. bis Qutttienm^ darch Anb«n- 
personal crfoJcr. 

vituaJisJcnmg des Fehlcrs nnd ICenmlichmachanj des n. L O. BauteUes isi 
erfordcrlich. 

Autom. Hankurvcn - Verglelehe der Proxeaparamcier tn den Sicucrungen 
mit Atugabe des FeKIen: Rcpdl^dr^rinap 1st der jeweif iee Param««w«r. 
HglttorN-cncfTtcfltmg ist Urn fane aB. 



AN. 



AL 



Das Hicayucm mufi mil 
seiner Steuenio« diejc 
Kritenen erfullen! 
Siche h»er2u die Anlaee 6 
tk kinl^Stcuerumj 

Siche oben 



Crunddntcn slnd dem AL 
?ur Verfucung ZU Iteilcn 
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2. Droicktsoezifische Vorcaben 
2.1 projektspezifischerPlanungsteil 


Stand: 
Abt.: 


30.08.97 
I/PG-22 


Projekt: 


Stanznietanlagen fiir Audi W10 







Syjiem-/ Prozefl-FMEA: 



s. Gruodsaczc 2.1.6 
Q~DA5«Schnttmetfe 



Es Ur Je Baugmppe / Anhfe koctenlos dnc Proze8 - FMEA rusammcn nut 
AUDI datchtufrhrai 

Beachie Vo^chcajwcisc £cra. ChccUute 



rinmofangn 



Bonn ones Qoalitltsrichenmgskoozeprec und s kherc 
I NtacrktAcungslaAwk (ISO 9000). 

rsdn. daB retila*ofe odcr Etlsche Nteten mcto gam 



Dai Nfcnggregu moO ran oner Mefl- and Ausweneetaheii zar Kraft- Wcg- 
Mc&sung ttfigertiaet can. Die Aasfubnmg at $o zu gcrtaltcu. daft 
AbwckhuACto in der Setztiefe (YW 01 124) und Vcmzxn do 
5e(2werfc2CO£cs afcannt und Meeufeetuc wcrdeo. GctrocKcnc Ntederiialter, 
S temptl Mstzhxa und C-Rahmen rauuca richer erkanni end der 
NietproieB bmerbrtchexi werdea (xiehe audi 4_5.1 1). DicSceucnmg des 
Nieta£grtgafes nuxfl in dcr La^c lets. euie LO.- hzw. ItLO. - Mcldung an die 
Roboierttetrcrong weitgrzu geb e n . 

Die in verwendende Nict-comctrie wird duxrb die Audi AG vefgegeben. 



Die Quafitgganferderoflgau auspiecbend VW 01 124 (Aniaxc 3), on die 
[ Nieivcrbiodung rind zu crfulten und nachzvwcUcn. Dies si ad tnsbesonderc: 
gas- und wirocrandurchUrage Vcrbindung 

eprisc&e Gc/alligkcii (fceine ftissc. richogc ZunprcBdcfc. Vermeldung 
von AbdrSckcn durch NiederhaJter) 
ricfadge Einprcssacfc da Nicies 
Kormnonrbcicindlgfaeit 
riOCrcie Verbindtrogen 
J Die ctf onfcriichco Fesri^ keiiea rind dcr Ait«ejr.J(VW0i!24) zu 
I entnehmen 

J Die Atrfbiegung dcr Seoeinhest beim Nkfvorgang darf nieht za 

| exzemritchen Vemiemngen fDTetn (vercL VW 01 1 24), 
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AN 



AN/AG 



Vcrgl.4^|8ond5.l 



Eigenc Nieietitwicklungen 
coll en vorgestellt werden. 



S3 Qaalitfitsrnerkmaie des zu produzierenden Produktes oder dts Prozesscs 



Sine* ba der Afdagenabnahme prozeflfuhig 
ttaehmweiseti. Die Daien sind tin DFQ» 
Scnittstellen-fonnat von Fa. Q -DAS 
aeftubercuen. 

Grundsacz 2.1.8 

Weltere Hinwcise auf QaalicStsmcrkAnvilc: 
Tolcranzrestfeeungen 
Audit- retevanie Paukte 
Siehe Zeiehnuneen 

Pre ten parameter kind *om AN ru dc* 
flnltren 



Toleranzfcsilegungcft rwifchen AN and AG 



Bet sepaniten Uncemehuar^feDbeo 

Alle MaQfuhmen und ProzcBpanmeier zur 
ErnHdKmg dcr Audi - QiaUduvoreabefl sjnd 



Datum 



Zott 



AN/AB 



Bcmerfcungen 



Erstcllcr: J. Schoddi. Da«i{ Lh Stananieccn Neu; Datum:0IX)y.97 
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Empfehlungsliste fur SNZ - Systeme 
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Efnsatzfall 

Zangt em Robc^or 
Zangoc iwocf isei am Roboter 
Stat. Zange vom Rcboter bedieot 

Zange - handgefOhrt, 3or Niot 

Stat. Zange - man. batfant. TakUoit -> ynkrHiscn 
Stat. Zange - man. becfient. Taktzert -> kntisch 


✓ | ✓ 

✓ : 

✓ i ✓ 

1 ✓ 
\ * 

• 

✓ 1 ✓ 

« 


Abwelchungon 
durch SlSrkonturen 


Mogllche Abwelchungen 
HObe > 70mm 




Nietemaite rtan^e ZOrrn test 




Variable rSne^rhaJtefiarge 10 odor 30mm 




konturan zu berOckeishtigon 


✓ 1 ✓ 






Abwelchungen durch 
Produktanforderungen 


Niederna^ereinstellfcarkait (Druck) 

Wefcher Niademarter (Aus Kunststofl. tCr Ayftenhaut) 

Qualrtataenfofderungen / Kurverwberwachung 

Hub^eschwirxftgkeit / ProzeGzeit 

Nietgrofle 5x5/5x6.5 


1 ✓ 

✓ j 

✓ j 

\ S 

• 

; 
r 


£ g> 


(Otfester Bodenanstrich nictt erforderfich etc.) 


: 
i 


je ringer Larmsegel 

Sarartb^^stui^ auf Krarte ^e^niseinfx > iMio ZykJen 
Sa*an4jeteishJng auf C-BGgief > 7,5 x V6* Zyklen 


"V: 


/or Ort-Service SOP - IJahr riacn SOP 






3npr^r in Stiuonjn^ rrogiicn 
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Still stand be! Nieten onre Bteen 
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[Translation from German] 



AUDI declaration regarding the Emhart Tucker company's self-piercina rivet system 
patent application 

I hereby make the following statement: 

1 . I am now and have for many years been an_employee of Audi AG. 

2. The firm of Emhart Tucker has to my knowledge put more than 1 00 self-piercing 
rivet system into service in Vehicle Project A2 at the Neckarsulm Audi plant. 

3. The Tucker self-piercing rivet systems are based on an electric motor drive 
triggering a linear ram motion by way of a rotary motion, guiding a self-piercing rivet in 
the direction of the sheets to be connected. 

4. On the basis of the decision to implement this technology, I was involved in the 
procurement of these self-piercing rivet systems (involved personally in the form of 
executing signatures for contracts/orders) 

5. Audi procured these electric motor systems on the basis of a system comparison 
with a bidder on hydraulic self-piercing rivet systems, the decision as to which systems 
to procure being dependent on the circumstances of use in each case. 

6. The decision to procure electric-motor Tucker self-piercing rivet systems was 
documented/supported in a purely technical manner, and not influenced by advertising, 
special marketing or price considerations (price equality of types). (See also attached 
'Electric Motor/Hydraulic System Comparison.') 



7. In the field of electric motor self-piercing rivet systems, no other offerer was 
active, viz. to Audi's knowledge also there was and is no one else who has this 
technology. Still, the firm of Emhart Tucker has brought the imaging of the process 
data, the requisite sensory system and the control technology to a high level, in terms of 
the circumstances of employment. The technology here employed is not to our 
knowledge usable for other, e.g. hydraulic, systems. 

8. Clinch and self-piercing rivets are different techniques/processes, and in their 
result for the connection of metal sheets they are not interchangeable without 
adjustment of the requisite boundary conditions. 

9. I am of opinion that the development of the electric motor self-piercing rivet 
system technology as carried on by Tucker to Audi's requirements will also enjoy good 
economic success in the longer term, the collaboration between the two firms having 
brought this development to the point of mass production. 
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[Translation from German] 



Audi- 



em. OF SPECIFICATIONS 

2. Project-specific premises 
2.1 Project-specific plan part 



page: 15 of 15 
Status: 30 Aug. '97 
Dept.: 1/PG-22 



Project: 



Self-Piercing Rivet Systems for Audi m 



Valve Block 



To be equipped with shut-off cock & check valve 



Test Connections Provide mini-connections on valve block or on 
cylinder 



Miniseries 
1620 



Cylinder 



Only screw connections permitted. 



FleSbinty 6 " 1 Djameter at mouthpiece < 1 6 mm on graduated see End. 2 

length to 125 mm max. Dimensions to be shown 
in tongs program. 



Modular variable-height installation of cylinder 
in C-jaw (by hole pattern and transverse grooves 
for weld/screw connection or by spacers [in 10-mm 
gradations from 5 to 150 mm] for direct accommo- 
dation of cylinder in C-jaw) at a height of about 
80 mm (see End. Litem 3). 

Adapted tongs shape to accommodate dies with 
variable down-millable height of about 70 mm (see 
End. 1, item 4). 



see End. 2 



1 
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f 

» 

All screw connections for energy supply to setting 
tool (e.g. hydraulic hoses) should be located above 
C-jaw in rear part of cylinder (see Drawing...). 

Interfering edges in feed profile of riveting tool 
are not permitted (cf . 4.4. 1 ). 

Feed contour with mouthpiece must be rotatable 
and fixable in holddown. 

Holddown to be secured against twisting vis-a-vis 
cylinder jacket. 

The "limit" in view of the hydraulics must not exceed 
maximum pressure of 250 bars (structural dimensions, 
safety). 

Process Security Tooling must ensure that there is only one rivet at a 

time in the setting unit. No riveting operation may take place 
without a rivet or with more than one rivet. 

It must be ensured that the rivet will not tilt upon 
further transport by the rivet ram. The riveting opera- 
tion must not take place with rivet in wrong position. 

The rivet must be held under the ram axially centered, 
imprisoned and true. The riveting operation must not 
take place with the rivet in a wrong position. 
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Instruments for detecting data and parameters (e.g. 
displacement-measuring system) must reflect 
maintenance-free and fail-safe technology, not 
interfering with the riveting operation. Accessibility 
must not be compromised by such components. 



of Production 
Systems 



5.2 Quality Planning Concept 

Quality Strategy Defectives are carried along only as far as 
the next uncoupling/elimination station, 
where automatic elimination occurs. 
Sequence of these stations is such that 
original connection technology still possible. 
Upon direct repeated occurrence of the same 
defect, the system stops. Documentation/ 
downloading of defect until signed off by plant 
personnel with control. 



Resp. Remarks 

AN The riveting system 
must meet 
these criteria! 
See End. 6 
Electrical/Control 



Visualization of defect and identification of the 
non-okay part is required. 



AL 



See above. 



Testing Method/ Automatic envelopes - comparisons of AL/AN Basic data 

Means process parameters in controls with output to be made 

of defect: control circuit principle is the current available 

parameter value: Envelope determination is toAL 
'scope AB.* 



By: J. Schmidt. File: Lh Self-Piercing Riveting New Date: 1 Sept/97 
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Audi BILL OF SPECIFICATIONS page: 16 of 16 

Status: 30 Aug. *97 
2. Project-specific premises Dept.: 1/PG-22 

2.1 Project-specific plan part 

Pr °f ect: Self-Piercing Rivet Systems for Audi W10 

System/ An FMEA process is to be carried AN 

Process FMEA out together with Audi on each 
component/system 

See Principles 2.1.6 Note procedure per checklist AN 
Test Planning 

Q-DAS Intersection On accrued process data, a Q-DAS AN/AG 
intersection is to be planned in 

Quality Assurance Installation of a quality-assurance concept 

and secure rivet recognition technology (ISO 9000) 

It must be ensured that wrong or faulty rivets Cf. 4.5.1 8 and 

cannot be set. Geometrically defective rivets 
(e.g. with head upthrow) are to be ... before setting. 
Too-soft rivets must be positively identified by 
process monitoring during riveting 

The riveting aggregate must be equipped with a measuring 
and evaluating unit for force-displacement measurement. 
The design must be of such conformation that deviations in 
depth of setting (VW 01 124) and failures of setting tool are 
recognized and processed. Broken holddowns, rams, dies 
and C-frames must be securely identified and the riveting 



) 



operation interrupted (see also 4.5.1 1). The control of the 
riveting aggregate must be able to transmit an okay or not- 
okay report to the robot controls. 

Rivet geometry to be employed is predetermined by In-house rivet 
Audi AG developments to 

be presented 

Quality requirements according to VW 01 124 
(Attachment 3) on riveted connections are to be complied 
with and verified. They are in particular: 

• Gas- and water-impermeable connection 

• Visual appearance (no cracks, correct depth of 
impression, avoidance of imprints from holddown) 

• Correct depth of impression of rivet 

• Corrosion resistance 

• Connections free from cracks 

The requisite physical properties are to be found in 
Attachment 3 (VW 01 124). 

Inflection of setting unit in riveting operation must 
not lead to eccentric rivetings (cf. VW 01 124). 
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5.3 Quality Features of Product To Be Produced or of Process 

Date Resp. Remarks 

Processability to be demonstrated AN/AB 
at system acceptance. Data to be 
prepared in DFQ intersection format 
by Q-DAS 

Principle 2.1.8 

Additional references to quality features: 

Determination cf tolerances Tolerances decided 

Between AN and AG 



Audit-relevant points 



See drawings 

Process parameters to be 
defined by AN 



On separate test 
assignments 

All measures and process 
parameters for attaining 
Audi quality premises are to 
be... 



By: J. Schmidt. File: Lh Self-Piercing Riveting New Date: 1 Sept/97 
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[Translation from German] 



AUDI declaration regarding the Emhart Tucker com pany's self- piercing rivet system 
patent application / attachment 1 



l/PG-223 Recommendation List for SNZ-Systems 







electric 


hydraulic 


Technical 
recommendation 


Application 






tool on robot 


X 


X 


tool replacement at robot 


X 




stationary tool operated by robot 


X 


X 


tool - hand-held, 3 series rivet 




X 


tool - hand-held, 5 series rivet 




X 


stationary tool - manually operated, cycle 
time -> not critical 


X 


X 


stationary tool - manually operated, cycle 
time -> critical 




X 


Deviations due 
to interfering 
contours 


Possible Deviations 






strokes > 70 mm 




X 


rivet holder length 20 mm fixed 




X 


variable rivet holder length 1 0 or 30 mm 


X 




the outer interfering contours must be 
allowed for in every case 


X 


X 


Deviations due 
to product 
requirements 


Pressure pad adjustability (pressure) 




X 


Soft pressure pad (of plastic, for exterior 
paneling) 


X 




Quality requirements / curve monitoring 


X 




Stroke speed / process time 




X 


rivet size 5 x 5 / 5 x 6.5 




X 


Other decision 
grounds 


(oil-resistant bottom coat not required etc.) 


X 




low noise level 


X 




guarantee on power unit > 1 million cycles 


X 




guarantee on C-clamps > 7.5 x 10 e cycles 


X 




on-site service SOP - 1 year after SOP 


X 




intervention in control system is possible 




X 


stop when riveting without rivet 


X 




stop when riveting without sheet metal 


X 
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AFFIDAVIT OF ACCURACY 

STATE OF NEW YORK ) 

) ss . : 
COUNTY OF NEW YORK ) 

I, the undersigned, being duly sworn, depose and state: 
I am qualified to translate from the German language into 
the English language by virtue of being thoroughly conversant 
with these languages and, furthermore, having translated 
professionally from German into English for more than 10 years; 

I have carefully made the translation appearing on the 
attached and read it after it was completed; and said 
translation is an accurate, true and complete rendition 
into English from the original German-language text, 
and nothing has been added thereto or omitted therefrom, 
to the best of my knowledge and belief. 
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